The effects of high-temperature sterilization methods (boiling, dry-heating, autoclaving and chemiclaving) on the properties of four types of stone cast were determined. SEM observations were made of the cast surface before and after sterilization. High-temperature sterilization affected the properties of the stone casts. Boiling, dry-heating and autoclaving were considered to be unacceptable methods for sterilizing stone casts before making prosthetic restorations.
Introduction
A potential source of cross-contamination between dental patients and dental personnel is the procedure of impression-taking [1] . Since sterilization or disinfection of impressions may affect their accuracy due to heat [2], action of disinfectants or time delay [3] [4] [5] [6] [7] [8] [9] , untreated impressions are usually filled with gypsum products immediately. As recovery of pathogenic microorganisms from gypsum casts poured into contaminated impressions has been reported, dental casts should be heat-sterilized or chemically disinfected before being worked on, or before being sent to a dental laboratory [1] .
The present study was conducted to investigate the effect of high-temperature sterilization on some of the properties, such as compressive strength, weight loss, surface roughness and dimensional accuracy, of stone casts made from type III and IV gypsum products.
Materials and Methods
Four brands of dental stones available commercially, shown in Table 1 , were used according to the manufacturer's instructions. A mix of the stones was poured into specified molds to prepare specimens, and then allowed to set for 60 min in air at room temperature. Then each specimen was removed from the mold and sterilized 24 h from the start of mixing. Specimens not subjected to sterilization were also made as a control. Five specimens were prepared in each group. The high-temperature sterilization methods applied in this study are shown in Table 2 .
Compressive strength of a cylindrical specimen 20 mm in diameter and 40 mm in height was measured using an Instron 1123 with a headspeed of 1 mm/min 48 h from the start of mixing.
A cylindrical specimen 20 mm in diameter and 10 mm thick was prepared on a clean glass plate for tests of weight loss and surface roughness. The specimen was kept in a desiccator for 24 h and weighed with an accuracy of 1 mg (W-1). Following the sterilization, the disk was bench-cooled, returned to the desiccator and re-weighed after 1 week (W-2). The difference in weight between W-2 and W-1 was then divided by W- (Table 5 and Fig . 3 ). It was also increased significantly by autoclaving. Dry-heating and chemiclaving produced only a slight increase in roughness, although significant differences were noted for some stones .
Variations in the diameter of the stone dies were observed after high-temperature sterilization (Table 6 and Fig. 4) . All the dies decreased in diameter by over 0 .5% as a result of boiling, and by about 0.2% by dry-heating. There were significant differences between the dimensions before and after sterilization except for dry-heated NP . On the other hand, the diameter of all the dies was increased slightly by autoclaving and chemiclaving , but no significant differences were noted with the exception of autoclaved NP .
SEM observations of NF showed alteration of its surface structure after high-temperature sterilization (Figs. 5-9 ). The crystals were cracked by dry-heating and re-formed after other types of sterilization. Some round blocks were seen on the crystals after boiling (Fig . 6 left) . After chemiclaving, the entire surface of the crystals was covered , and the spaces between them filled with amorphous products. Table 6 Dimensional variations in diameter of stone dies after high-temperature sterilization (%) ( ) : Standard deviations Significant differences from original dimension at * 95% and ** 99% levels 2) Dry-heating and autoclaving reduce the compressive strength markedly. Boiling increases the surface roughness and reduces the dimension of stone dies. These methods are clinically unacceptable for sterilization of stone casts before making prosthetic restorations. 3) Chemiclaving produced only a minimal effect among the methods tested. This method may be acceptable for models used in making some types of denture. 4) High-temperature sterilization should not be used for die-making for crowns or fixed partial dentures.
